Background/Purpose. The benefits of prescribing cardiac rehabilitation (CR) for patients following heart surgery is well documented; however, physicians continue to underuse CR programs, and disparities in the referral of women are common. Previous research into the causes of these problems has relied on self-report methods, which presume that physicians have insight into their referral behavior and can describe it accurately. In contrast, the research presented here used clinical judgment analysis (CJA) to discover the tacit judgment and referral policies of individual physicians. The specific aims were to determine 1) what these policies were, 2) the degree of selfinsight that individual physicians had into their own policies, 3) the amount of agreement among physicians, and 4) the extent to which judgments were related to attitudes toward CR. Methods. Thirty-six Canadian physicians made judgments and decisions regarding 32 hypothetical cardiac patients, each described on 5 characteristics (gender, age, type of cardiovascular procedure, presence/
Background/Purpose. The benefits of prescribing cardiac rehabilitation (CR) for patients following heart surgery is well documented; however, physicians continue to underuse CR programs, and disparities in the referral of women are common. Previous research into the causes of these problems has relied on self-report methods, which presume that physicians have insight into their referral behavior and can describe it accurately. In contrast, the research presented here used clinical judgment analysis (CJA) to discover the tacit judgment and referral policies of individual physicians. The specific aims were to determine 1) what these policies were, 2) the degree of selfinsight that individual physicians had into their own policies, 3) the amount of agreement among physicians, and 4) the extent to which judgments were related to attitudes toward CR. Methods. Thirty-six Canadian physicians made judgments and decisions regarding 32 hypothetical cardiac patients, each described on 5 characteristics (gender, age, type of cardiovascular procedure, presence/ absence of musculoskeletal pain, and degree of motivation) and then completed the 19 items of the Attitude towards Cardiac Rehabilitation Referral scale. Results. Consistent with previous studies, there was wide variation among physicians in their tacit and stated judgment policies, and self-insight was modest. On the whole, physicians showed evidence of systematic gender bias as they judged women as less likely than men to benefit from CR. Insight data suggest that 1 in 3 physicians were unaware of their own bias. There was greater agreement among physicians in how they described their judgments (stated policies) than in how they actually made them (tacit policies). Correlations between attitude statements and CJA measures were modest. Conclusions. These findings offer some explanation for the slow progress of efforts to improve CR referrals and for gender disparities in referral rates. Key words: clinical judgment analysis; cardiac rehabilitation; gender disparity. (Med Decis Making 2014;34:63-74) T he decision to refer patients to cardiac rehabilitation programs following cardiovascular procedures is vital to these patients' recovery and sustained health. Coronary heart disease is the leading cause of morbidity and mortality worldwide. 1 Research on cardiac rehabilitation (CR) programs reveals incontrovertible evidence of their morbidity and mortality benefits for patients. [2] [3] [4] [5] [6] Despite being internationally endorsed, 5,7-10 CR programs are grossly underused by providers; referrals of eligible patients continue to hover around only 18%. 11 Several studies have shown troubling gender disparities in the referral of women into CR programs (see Benz Scott and others 12 for review). The question of why there is a gender disparity in CR referral rates remains largely unexplored. The current study examines how physicians' judgments of patient benefit and referral decisions are made and specifically examines the role that patient gender plays. Throughout this article, we maintain a distinction between the terms gender disparity and gender bias. A disparity is a difference or inequality; epidemiological studies have shown evidence of gender disparity in CR referral rates. We view a bias as an attitude or set of beliefs held by an individual regarding some object, behavior, person, or group of people. To date no studies have found evidence of any gender bias being held by physicians making CR referrals.
Previous research [13] [14] [15] examining why physicians underuse CR programs has relied on survey methods that presume that doctors have insight into their referral behavior and can describe it accurately. In contrast, the research described in this article is based on the methods of social judgment theory 16 that derive implicit or tacit decision policies, in the form of statistical weights, by analyzing decisions made over a large number of hypothetical cases in which cues (patient characteristics) are varied. When social judgment theory methods have been applied in medical contexts, they are also referred to as clinical judgment analysis (CJA). A principle advantage of the CJA approach in medical decision making is that tacit policies are inferred from actual choice behavior and so investigators are less dependent upon physicians' self-report.
CJA has been used successfully to study judgment and decision making in cardiovascular health, specifically physicians' diagnostic decisions regarding chronic heart failure, 17 judgments of patient risk for acute heart failure, 18 decisions to prescribe lipidlowering agents and judgments of coronary heart disease, 19, 20 accommodation decisions for stroke patients at discharge, 21 medical students' and residents' assessments of cardiac risk, 22 and, more recently, nurse practitioners' judgments of patient risk for coronary heart disease. 23, 24 Until now, however, CJA has not been applied to judgment and decision making regarding CR. Two key findings, common among studies using CJA, are 1) considerable disagreement exists among providers when evaluating the same patients, as providers tend to focus differentially on various patient characteristics, and 2) providers have rather modest levels of self-insight into their own judgment and decision-making processes.
A related line of research has established that attitudes can moderate judgments and decisions. Individuals holding more extreme attitudes toward an object (i.e., a type of person, event, behavior, etc.) tend to emphasize the differences between classes of such objects and to highlight the similarities within classes more so than do individuals holding more moderate attitudes (for reviews, see Hamilton 25 and Haslam and Turner 26 ). This type of interaction has become known as the accentuation effect. Beckstead 27, 28 has shown that the accentuation effect accounts for considerable individual differences among clinicians on social judgment tasks. Building on this work, we speculated that the attitudes that physicians hold regarding CR might be systematically related to their judgment and decision policies. We therefore included the 19 items of the Attitude towards Cardiac Rehabilitation Referral (ACRR) scale 13, 14 to assess the potential accentuating effects of these attitudes.
In the present study we set out to discover the tacit and stated policies for judging patient benefit and for making CR referrals of each member of a sample of Canadian physicians. The specific aims were to determine 1) what these policies were (including any gender bias), 2) the extent to which different physicians agreed with one another, 3) the degree of self-insight that individual physicians had into their own judgment and decision making as measured by the correspondence between their tacit and stated policies, and 4) the extent to which judgments and decisions were related to physicians' attitudes toward CR.
METHOD Physician Participants
An e-mail describing the study was sent to 1021 Ontario family physicians and cardiac specialists listed in the Canadian Medical Directory Online who treat patients indicated for CR, inviting them to participate. A small convenience sample of 51 physicians (5%) responded to an online questionnaire.
Measures
The online questionnaire contained the clinical judgment task, the ACRR, and basic demographic questions (gender, years of practice, and area of practice specialty). Details of the components are described below.
Clinical judgment analysis task. An orthogonal set of 32 patient profiles was constructed using a 2 3 2 3 2 3 2 3 2 factorial arrangement of 5 patient characteristics: the patient's gender, age (55 years v. 75 years), type of cardiovascular procedure (coronary artery bypass graft or percutaneous coronary intervention [PCI]), the presence or absence of musculoskeletal pain, and either high or low interest/ motivation to participate in CR. These specific cues were chosen from among sociodemographic and clinical factors associated with CR utilization and physician-identified factors important for referrals. 13 The number of cues was limited to 5 in order to minimize participant burden (i.e., an orthogonal set based on 6 cues would have doubled the number of profiles to 64). The design provided a balanced assessment of the influence of the patient's gender in that each of the 16 male patient profiles had a corresponding female counterpart, identical on all other cue values. Four profiles, selected at random, were repeated to assess reliability. Each physician was presented with the same 36 profiles (including 4 duplicates) in the same order.
For each profile, physicians were instructed to indicate ''How likely is it that this patient will benefit from cardiac rehabilitation?'' using a 100-point scale, presented in increments of 5, with anchors 0 = ''no chance of benefit'' and 100 = ''will definitely benefit'' and then were asked, ''Would you refer this patient for cardiac rehabilitation, yes or no?'' Although admittedly limited, we assessed the validity of these responses by asking physicians, ''Overall, how realistic were the patient descriptions you read?'' on a 0-10 scale ranging from ''not at all realistic'' to ''completely realistic.'' Assessment of tacit policies. Tacit judgment policies were obtained by applying multiple linear regression to each physician's judgments of patient benefit, and tacit referral policies were obtained applying discriminant function analysis to their dichotomous referral decisions. Our initial intent had been to obtain tacit and stated policies for both judgments of benefit and referral decisions from each physician for comparison; however, because 16 physicians indiscriminately referred all 32 patients, this was not possible. Instead, we focus on judgments of patient benefit and where possible comment on referral decisions. Analysis proceeded on an individual, or idiographic, basis. The relative influence of the cues was determined from standardized regression coefficients (bs). In order for these weights to be comparable across physicians, they were normalized by dividing each physician's bs by the sum of the absolute values of his or her 5 bs and multiplying by 100. The multiple correlation coefficient from each of these regression models (labeled R S in the parlance of CJA) quantifies cognitive control, or the degree to which the judge consistently applies his or her tacit policy. Two individuals may have quite different policies (as reflected by different patterns among their cue weights) yet be similar in terms of the consistency with which each applies his or her policy (i.e., they may have similar R S values). These features of CJA are of particular value in the study of medical decision making because the tacit policies of individual physicians may be captured, assessed for consistency, and compared with those of other physicians, making it possible to measure cognitive sources of agreement and disagreement within the medical community.
Assessment of stated policies. After judging the patient profiles, physicians were shown a list of the 5 cues. They were then asked to indicate how important each cue was as they had formed their judgments by allocating 100 points among the 5 cues. They were instructed to assign the most points to the cue(s) they relied on the most. These point allocations were treated as the explicit or stated policies of the physicians; that is, they represented what each individual believed to be the influences that had determined his or her judgments. These stated policies were thus elicited by directly asking the physicians which cues they had attended to during the task they had just performed. The degree of correspondence with the tacit (statistical) weights is then a direct measure of self-insight on the task. Although this method has been a part of the CJA tradition for many years, there are unresolved questions surrounding its validity; we return to this topic later in the discussion section.
Assessment of attitudes toward cardiac rehabilitation referral. The online questionnaire also contained the 19 items of the ACRR to assess physicians' attitudes and beliefs about the efficacy of CR, referral norms, ease of the referral process, and the desire to manage patients independently. 13, 14 Response options were 1 = strongly disagree, 2 = agree, 3 = neutral, 4 = agree, and 5 = strongly agree.
Procedure
Ethical considerations. Prior to data collection, the study was approved by the university's institutional review board for research. Participants were assured of anonymity and confidentiality. No personally identifying information was collected. All data were stored in password-protected files.
Data collection and analysis. The online questionnaire was constructed using Qualtrics Labs, Inc., online software (Version 12, www.qualtrics .com). Embedded in the questionnaire was JavaScript that allowed us to measure response times (in milliseconds), which were used as a quality-control check on the data obtained. Participants logged into a secure server hosting the online questionnaire using their own computers located in their offices or homes. Data were collected between February and June 2012. All analyses were conducted using SPSS version 19. Prior to aggregating any correlation coefficients for group comparisons, we applied Fisher's r-to-Z arc-sine transformation; aggregated values were then transformed back to original metric for presentation. When assessing relationships between variables across individuals, Spearman's correlation coefficient r (rho) was used unless otherwise specified.
RESULTS

Sample Characteristics and Data Quality
Fifty-one online questionnaires were submitted. Only 41 of these contained responses to all 32 profiles in the orthogonal set. (Recall that CJA proceeds idiographically, meaning that in order to accurately calculate the marginal values that defined the 5 cue weights for an individual, and to permit comparisons across individuals, it is necessary that he or she respond to all profiles.) Three were excluded because of no variability in responses; in other words, the cues and cue values were not considered at all; the participant simply said ''100 chance of benefit'' and ''refer'' to all 32 profiles presented. Inspection of response time measurements (prior to any substantive analyses) revealed that 2 individuals took less than 60 seconds to read and respond to the entire set of profiles, suggesting that they did not properly attend to the task, and so they were excluded from substantive analyses. Results are reported for 36 physicians: 21 (58%) were general practitioners, 8 (22%) specialized in cardiology, 3 (8%) were internists, 1 was an anesthesiologist, 1 was an occupational health specialist, and 2 did not indicate their specialty. The average number of years in practice was 22.2; the standard deviation was 10.4. Fifteen (42%) were female. The time to complete the questionnaire ranged from 9 to 38 minutes with an average of 16 minutes. With each of 36 physicians making benefit judgments and referral decisions for 32 patient profiles, our sample contained 2304 responses for analysis.
There was considerable variability among physicians as they applied the judgment scale. Some used the full range (0-100) when judging the likelihood of patients benefitting from CR, while the majority used only a portion of it (responses for each physician are summarized in Table 1 ). The average judged likelihood of benefitting from CR across the entire sample was 66.1 and the average referral rate was 85%, with 16 physicians indiscriminately referring all 32 patients. The correlation between average judgment of benefit and referral rate over all physicians was 0.433, P = 0.008 (0.644, P = 0.002, when excluding the 16 who referred all patients), suggesting that physicians who viewed CR as being more beneficial (on average, for the sample of 32 patients) tended to refer more of these patients. The correlation between standard deviations of benefit judgments and referral rates over all physicians was 20.501, P = 0.002, indicating that the more discriminating physicians had made fewer referrals. Male and female physicians did not differ in their average benefit judgments (64.1 and 68.3, respectively) nor in their referral rates (81% and 90%, respectively).
Before considering judgment policies, self-insight, and agreement among physicians, we address the quality of our data. First, reliability was estimated for each physician by correlating his or her judgments over the 4 duplicate cases. The mean of this test-retest correlation was reasonable (r = 0.830). Second, validity of the judgments obtained is supported by the fact that physicians rated the patient profiles as being realistic ( x = 8.03, s = 1.81, min = 4, max = 10). Finally, the appropriateness of the proposed linear model for describing tacit policies was assessed for each physician. The R S values (i.e., the multiple correlation coefficients from the regression of each physician's judgments onto the cue values) averaged 0.797 and ranged from 0.370 to 0.988, suggesting that the tacit judgment policies were adequately modeled for most physicians. Table 2 displays the R S values for each physician. There were no significant differences in average R S values between the 8 cardiac specialists and the other 28 physicians (21 of whom were general practitioners) nor between male and female physicians; nor was years in practice related to R S values.
Objective Judgment Weights (Tacit Policies)
Normalized cue weights for each physician are shown in Table 3 . The magnitude of a cue weight shows the amount by which the judged likelihood of a patient benefitting from CR changed (on the 0-100 scale), when the cue was present in the patient. Positive values indicate an increase in judged benefit, while negative values indicate a decrease. A value near zero indicates that the cue had little influence on the judgments. These tacit weights varied considerably among physicians but did not differ systematically by physician gender nor area of specialty (cardiac specialist v. non-cardiac physicians). Weights for the musculoskeletal pain cue, but none of the other cues, were related to years in practice (discussed below).
Of particular interest, 27 physicians (75%), 10 of whom were female, had negative weights ( x = 29.4, s = 8.9) for the patient gender cue, indicating that most had judged female patients as less likely to benefit from CR than the male patients who were matched on the other cues. (Recall that our orthogonal design provided a balanced assessment of the influence of the patient gender cue in that each of the 16 male patient profiles had a corresponding female counterpart, identical on all other cue values.) Eight physicians (22%), 4 of whom were female, had positive weights ( x = 7.3, s = 4.4) on the gender cue, but only 1 physician had a weight of zero indicating gender neutrality. The gender cue weight averaged over all 36 physicians was -5.4 (see Table 3 ). A t test against a null value of zero was significant (t 35 = 3.076, P = 0.004) indicating that on balance there exists a biased perception that female patients are less likely to benefit than male patients. Patient motivation was the most influential cue for 29 (81%) physicians, all of whom showed positive weights ( x = 56.0, s = 13.9) indicating that they had judged highly motivated patients as more likely to benefit from CR than patients described as having low motivation. By contrast, the valences (1 or 2) of the other cues were mixed and so the averaged values (shown in Table 3 ) should be interpreted with caution. Twenty-six physicians (72%) had negative weights ( x = 220.4, s = 14.4) for the patient age cue, indicating that they had judged older patients as less likely to benefit than younger patients, and 10 (28%) had positive weights ( x = 13.8, s =14.7), indicating that they had judged older patients as more likely to benefit than younger ones. Twenty-one physicians (58%) judged patients with musculoskeletal pain as less likely to benefit ( x = 211.4, s = 7.0) from CR than patients without pain, while 15 physicians (42%) judged patients with pain as more likely to benefit ( x = 14.1, s = 12.7). On average, physicians who had negative weights for this cue reported significantly fewer years in practice than those who had positive weights (19 years v. 27 years, t 32 = 2.207, P = 0.035, h 2 = 0.132); this was the only cue to be related to demographic variables. The type of cardiovascular procedure cue elicited the most even split among physicians as they judged patient benefit. Fifteen physicians (42%) had negative cue weights ( x = 28.6, s = 5.5) indicating that they had judged bypass patients as less likely to benefit than patients who underwent PCI, while 17 physicians (47%) had positive cue weights ( x = 16.3, s = 13.9) indicating that they had judged bypass patients as more likely to benefit than PCI patients; 4 physicians had weights of zero on this cue.
Subjective Judgment Weights (Stated Policies) and Self-Insight
The subjective weights obtained via the pointallocation procedure are shown in Table 3 and represent a physician's stated policy; their degree of correspondence with the objective weights provides a direct measure of self-insight. This correspondence was examined in 4 ways. First, the correlation among the 5 pairs of cue weights was calculated for each physician. As the stated weights were always positive quantities (i.e., point allocations), they were correlated with the absolute values of the tacit weights. The mean of these correlations was 0.538, and they ranged from 20.458 to 0.944. The wide range among these correlations is not surprising given that each is calculated on only 5 pairs of values.
Second, the stated cue weights were used in place of the regression weights to predict the 32 judgments previously made by each physician. When selfinsight is perfect, that is, when a judge actually uses the cues as he or she described using them, the multiple correlation coefficient (R I ) from this procedure will be equal to R S (the multiple correlation coefficient obtained from the regression of his or her judgments onto the cues). For this analysis, stated cue weights were assigned the same valence (1 or 2) as their corresponding tacit weights. These R I values averaged 0.686 and ranged from 0.282 to 0.950 (see Table 2 for all 36 values). R I values did not differ between male and female physicians nor between cardiac specialists and noncardiac physicians, nor were they correlated with years in practice. For all physicians, these values were smaller than their corresponding R S , indicating that no individual had perfect self-insight into exactly how he or she had used the cues in the judgment task. A paired-sample t test confirmed that the average R I was significantly less than the average R S (t 34 = 8.169, P \ 0.001, h 2 = 0.662). Tests of significance (1-tailed z-tests) on each pair of correlations revealed that R I values were significantly lower than R S values (Ps \ 0.05) for 8 physicians (these are indicated by the note in Table 2 ).
Third, we examined self-insight on a cue-by-cue basis. Specifically, the question is whether physicians showed more (or less) insight regarding their use of some cues relative to others. For each cue, we calculated the correlation between the absolute values of the tacit and stated weights (shown in Table  3 ). These correlations were 0.158, 0.269, 0.270, 0.295, and 0.355, for the cues gender, age, procedure, pain, and motivation, respectively, and offer an additional perspective into self-insight. While the 2 analyses above indicated that some physicians had more insight into their judgments than did others, this analysis indicates that a physician, selected at random from our sample, would be more able to accurately express how much (or little) he or she attended to patient motivation when judging CR benefit than he or she would be to accurately express how much (or little) he or she attended to patient gender when making the same judgments.
Finally, self-insight was assessed by comparing the stated and tacit policy weights in cases where one or the other, but not both, was zero. Fifteen physicians assigned weights of zero to at least 1 cue. Eleven of these physicians stated that patient gender had played no role in their judgments of patient benefit, yet all 11 had nonzero tacit weights for gender, and of particular interest, 7 had negative weights indicating that they had judged female patients as less likely to benefit than males, suggesting that these physicians may have been unaware of how they evaluated patient gender. Four stated that patient age had not influenced their judgments, but all 4 had negative tacit weights indicating that they had judged older patients as less likely to benefit than younger patients. Nine physicians stated that the type of cardiovascular procedure did not play a role when judging benefit; however, all 9 had nonzero tacit weights for this cue. There was a near even split on the valence of this cue; 5 physicians had judged bypass patients as less likely to benefit than PCI patients, and 4 had judged bypass patients as more likely to benefit. There were no such discrepancies on the motivation or pain cues. Only 5 physicians stated that they had used cues for which their tacit weights were zero. Three of these physicians inaccurately allocated points to the type of procedure cue, 1 to the gender cue, and 1 to the age cue.
Agreement Among Physicians
Examining tacit and stated judgment policies. Agreement among physicians over their 32 judgments of patient benefit was determined in 2 ways, by calculating the pairwise Pearson correlations, r a , across patient profiles, and by using intraclass correlation coefficients. 29 With 36 physicians, there were 630 pairwise correlations for analysis. These correlations averaged 0.405 and ranged from 20.369 to 0.948. For each physician, the average correlation (r a ) of his or her judgments with those made by each of the other 35 physicians is shown in Table  2 . The intraclass correlation coefficient (ICC) quantifies agreement within the sample as a whole; as used here it indicates how interchangeable 2 physicians selected at random from our sample would be. Two types of ICCs are relevant: The ICC(C, 1), which assesses agreement without regard to mean differences among physicians, was 0.376, and the ICC(A, 1), which penalizes for mean differences, was 0.232.
Similar measures of agreement were calculated among physicians' stated policies by substituting stated cue weights for regression weights. One physician did not allocate points among the cues so analyses were based on only 595 pairwise correlations. On average, these correlations (r stated ) were larger than those among judgments; the mean was 0.487 and the range from 20.814 to 1.0. The average correlation (r stated ) of each physician's stated policy with those of the other 34 physicians is also shown in Table 2 . The ICCs for stated policies were also larger than their judgment counterparts ICC(C, 1) = 0.511 and ICC(A, 1) = 0.366.
A t test comparing the 595 correlations among stated policies with those among actual judgments was significant (t 594 = 3.162, P = 0.002, h 2 = 0.017), indicating that there was more agreement among stated policies than among actual judgments. Tests of significance comparing the two ICC(C, 1) values and the two ICC(A, 1) values corroborated this finding (F 31, 1054 = 1.658, P = 0.014; and F 31, 166 = 1.799, P = 0.010, respectively). In summary, the overall agreement among physicians was low, although there was significantly more agreement in how they described what they were doing (i.e., among their stated policies) than there was in what they actually did (i.e., among their judgments).
Examining cognitive sources of disagreement. The degree of agreement, r a , between 2 judges is the degree to which they successfully match their tacit policies (r m ), weighted by the product of the intrajudge (R S ) consistencies. 30 If a judge's tacit policy (regression equation) is used to obtain predicted values of the judgments previously made, and the same is done for a second judge using his or her regression equation, r m is the correlation between these 2 sets of predicted judgments and represents the agreement in their tacit policies, corrected for attenuation due to the inconsistency within each judge's responses. For 2 judges, the relationships among agreement, maximum possible agreement, and consistencies are then r a12 = r m12 3 R S1 3 R S2 . Indeed, if both judges formed their respective policies and used them with perfect consistency in making their judgments, interjudge agreement (r a ) would be policy agreement (r m ).
We calculated r m for all 630 pairs of physicians; these ranged from 20.766 to 0.999 with an average of 0.572. The average of these correlations for each physician is shown in Table 2 . While r a shows how much the judgments made by a given physician agreed with those made by all of the others, r m by comparison shows how much more agreement is theoretically possible if all physicians had applied their tacit policies with complete consistency. In other words, even after adjustment for inconsistencies within physicians, the degree of agreement between physicians as to which patients will benefit most is still far from perfect.
Relationships of Judgments and Decisions to Attitudes
Correlations between responses to the 19 statements comprising the ACRR and measures from the CJA task were calculated. All attitude statements were scored such that higher values indicated greater agreement. Most of these correlations were small to moderate, and very few reached statistical significance; we highlight only those correlations that reached significance (P \ 0.05). Physicians' attitudes were systematically related to their tacit weights of the patient motivation cue but not to the weights of the other 4 patient characteristics. Responses to 2 attitude statements correlated significantly with motivation cue weights: Clinical practice guidelines promote referral to CR, and My department/practice generally refers all eligible patients to CR as a standard of care (0.346, P = 0.038, and 0.359, P = 0.032, respectively), indicating that physicians who strongly endorsed these statements were those who had placed the largest emphasis on patient motivation as they had judged how likely patients would be to benefit from CR. Responses to only 1 statement, I can prescribe an exercise regimen for my patients myself, were significantly correlated (0.379, P = 0.023), with the R S values suggesting that physicians who were more consistent in their judgments of patient benefit may also be more confident when prescribing exercise to their patients.
DISCUSSION
This investigation of physicians' judgments of patient benefit and referral decisions using CJA has revealed findings broadly compatible with previous research using this method, 18, 20, 23, 31, 32 as well as a few new and original findings. Wide variation among providers in their tacit and stated judgment policies, a fairly modest level of self-insight into their performance, and low agreement between physicians were found. The self-insight index R I averaged 0.686 in our sample of physicians, which although a bit higher than the average 0.620 reported by Kirwan and others 33 in their study of rheumatologists' judgments of arthritis, is still far from ideal. One possible explanation for the higher self-insight in our sample is that the judgment task involved only 5 cues, whereas Kirwan and colleagues used 10. As tasks involve more cues, it is conceivable that judges would have more information to keep track of and so self-insight might suffer. In a task involving 8 cues, Beckstead and Stamp 23 found that self-insight averaged only 0.510 among advanced nurse practitioners when they had judged patient risk for heart disease, which is consistent with this explanation.
Agreement among our physicians' judgments was low (r a = 0.405); however, it is not dissimilar to that found in other studies of physicians. For instance, Smith and others 34 reported that agreement among physicians prescribing treatments for depression was 0.470. In the current study, disagreement can be attributed to 2 cognitive sources: imperfect consistency within individual physicians as they made their judgments, and genuine differences among their judgment policies. Observing low agreement among judges is nothing new to CJA researchers; however, ours is the first study (to our knowledge) to demonstrate that judges exhibit greater agreement in their descriptions (or perhaps beliefs) regarding what they did than in what they actually did on a judgment task. Although somewhat tenuous, this result may suggest that a group of people are more likely to agree on the steps and processes needed to achieve some desired goal (even when these steps and processes are suboptimal or counterproductive) if all parties believe that they are already engaged in these activities than when they do not. This may have implications for task forces and other work groups attempting to create clinical guidelines via expert consensus.
As applied here, the CJA method proved effective for revealing individual differences among physicians in how they evaluated patient gender when judging the likelihood of patients benefitting from CR. As a whole, this sample of physicians showed a significant gender bias, the average cue weight was negative, and most participants (75%) judged female patients as less likely to benefit from CR than male patients who were matched on the other cues; this bias was shown by both male and female physicians. When self-insight was examined on a cue-by-cue basis, the smallest correlation was found between the tacit and stated weights of the gender cue, suggesting that physicians were less aware of how they had used this cue than they were of how they had used any of the others. Of the 11 physicians who stated that gender had played no part in their judgments, 7 had judged female patients as less likely than males to benefit from CR. Among the 8 physicians who showed significantly low self-insight (those indicated by the note in Table 2 ), 7 had negative tacit weights for the gender cue (only 1 of these is among the group of 7 just mentioned). Together, these results suggest that some physicians were unaware (or had little awareness) that they had systematically judged female patients as less likely than male patients to benefit from CR. Our analyses demonstrate that gender bias can play a role in the referral decision even if there is uncertainty about its true prevalence. To the extent that such a subliminal gender bias may be at play among some physicians in practice settings, this would explain (in part) the gender disparity frequently seen in CR referrals. 12 Our data show that patient motivation was the most influential cue for nearly all physicians as they judged the likelihood of patients benefiting from CR and that the physicians who judged patients as more likely to benefit tended to refer more patients. These findings speak to the limited success of efforts to improve CR referral rates. Twenty-odd years ago, Suter and others 15 reported that nearly 40% of physicians listed ''lack of patient motivation'' as an important reason for not referring patients. They questioned whether the benefits of CR were being denied to many patients simply because physicians believed that patients lacked motivation and so did not bother to discuss CR with them.
A key predictor of a patient's decision to participate in CR is a strong endorsement from his or her physician. 35, 36 To the extent that a physician's endorsement is tied to the judged likelihood that the patient will benefit, and the extent that judged likelihood of benefit is driven by the physician's beliefs about the patient's motivation, it may prove fruitful for researchers and policy makers to examine more closely why it is that physicians believe patients lack motivation and, if in fact this belief is illfounded, how best to change it. However, if this belief is shown to be accurate, effort would be better spent on the more difficult problem of increasing patient motivation.
Limitations
The current study has some limitations. First, the convenience sample of physicians was small and may not be representative. This being said, physicians, as a group, are more homogeneous with regard to their knowledge, training, attitudes, and behavior than the general population, and therefore nonresponse bias may not be as crucial when studying physicians as it is in surveys of the general population. 37 Second, the physicians made decisions about ''paper,'' rather than real, patients. Although the use of written patient descriptions has been criticized, 38, 39 this method is practical and has been validated for medical decision making. 40 Third, measuring self-insight, or the judges' stated descriptions of how they have performed the just-completed judgment task, has been a part of the CJA tradition for many years, although to date there have been no studies directly addressing the validity of such responses. Early on, Cook and Stewart 41 compared 7 measures of self-insight, including the point-allocation method used in the current study, and found no significant differences among them in terms of their modest correspondence with judgments actually made. Reilly and Doherty 42 questioned whether these methods, all of which require individuals to reproduce their judgment policies (e.g., by allocating points to cues), might be obscuring the depth of insight people actually possess and demonstrated that when insight was defined as the ability to recognize one's own judgment policy, people were actually quite proficient at doing so. Throughout this article we have assumed that physicians' responses on the pointallocation measure represent their attempts to accurately describe what it was that they were doing during the just-completed judgment task. The possibility exists, however, that rather than conveying an estimate of each cue's influence or of the amount of attention paid to each cue, their responses were based instead on general attitudes toward the cues. Finally, 16 physicians referred all patients irrespective of how they had judged the patients' likelihood of benefitting from CR; arguably, these physicians made the correct decision in each case. While it is true that all eligible patients should be referred to CR, we may have inadvertently introduced a type of rangerestriction effect into our design by not including any patients for whom CR would be contraindicated.
CONCLUSIONS
In spite of these limitations, our findings demonstrate that physicians can vary considerably in their judgments of which patients will benefit most from CR and suggest that gender bias can play a role in physicians' referral decisions. If this is generally true, it would prevent genuine agreement and uniformity in the selection of patients appropriate for CR. Some evidence supporting this conclusion is offered by Beckie and others, 43 who reported in detail on the numbers of women who were initially referred to a CR program but whom, upon closer examination, were found ineligible. Of 1681 women referred 716 were found ineligible, and of these, 372 (52%) were ineligible because of diagnostic exclusion criteria, confirming that physicians in practice do not show consensus regarding who is most likely to benefit from CR. Over the past few decades, significant effort has been expended in the United States 44, 45 and Canada 46 to improve patient enrollment and attendance in CR programs, and innovative gender-specific programs have been shown to increase attendance among women (e.g., Beckie and Beckstead 47 ), but without an appropriate referral by a health care provider, all other barriers to participation are immaterial.
Understanding the reasons behind lack of conformity to evidence-based standards is important if we are to design interventions to overcome them. We did not set out to understand the causes of gender bias but rather sought to understand the causes of gender disparity. Our findings suggest that a gender bias (among decision makers) may have led to a gender disparity among those on the receiving end of the decision. Researchers who wish to develop interventions to reduce gender disparities in CR referrals may wish to begin by addressing gender bias.
